L a rg e g ro u p s of E u ro p e a n h a r e s (fro m 400 to 1400 in d iv id u a ls in n u m b e r, d e p e n d in g on th e size o f th e a re a ), w e re in tro d u c e d in to th r e e a re a s d iffe rin g as to th e d e n sity of th e lo c a l h a r e p o p u la tio n a n d q u a lity of th e h a b ita t. T h e h a re s in tro d u c e d w e re m a rk e d so t h a t th e y co u ld b e d is tin g u is h e d fro m in d iv id u a ls b elo n g in g to th e lo c a l p o p u la tio n . O b s e rv a tio n s m a d e by m e a n s of th e a ss e ssm e n t b e lt m e th o d a n d c a p tu r e s of th e a n im a ls fo r c h e c k in g sh o w e d th a t th e in tro d u c e d h a re s d is a p p e a r fro m th e s e ttle d a re a s to a g r e a te r d e g re e th a n w o u ld a p p e a r to b e th e ca se w ith n o rm a l in te rc h a n g e of in d iv id u a ls in a p o p u la tio n . T h e in te n s ity a n d r a t e of th is p ro c e ss is g r e a te r w h e re th e lo c a l p o p u la tio n is m o re n u m e ro u s , b u t it does n o t seem to d e p e n d on h a b ita t c o n d itio n s. T h e h a r e s in tro d u c e d o ccu p y a r e la tiv e ly s m a lle r p e rc e n ta g e of th e c ro p s p r e f e r r e d b y th e lo c al p o p u la tio n . T h e d is trib u tio n in sp a c e of th e h a r e s ta k e s th e fo rm of c o n c e n tra tio n s. I t w a s n o t fo u n d t h a t th e n u m b e rs of th e p o p u la tio n s e x a m in e d w e re in c re a se d as a r e s u lt of th e in tro d u c tio n of o th e r h a re s . 18 5. E ffe c t of in tro d u c tio n on th e ag e a n d se x s tr u c tu r e of th e p o p u la tio n . 
I. IN T R O D U C T IO N
E c o lo g ic a l s tu d ie s on g a m e a n im a ls p o ssess th a t p a r tic u la r a s p e c t w h ic h u su a lly c h a r a c t e r i s e s s tu d ie s on o b je c ts o f u se to m a n , t h a t is, th e d u a l c h a r a c te r o f su c h sttuidies, th e o r e tic a l a n d p r a c tic a l. T h e p u rp o s e of th e p re s e n t s tu d ie s w a s s im ila r -on one h a n d th e y w e re a im e d a t co m p a rin g , u n d e r n a tu r a l co n d itio n s, som e of th e re s u lts o b ta in e d by la b o r a to r y e x p e rim e n ts , a n d on th e o th e r th e y w e re in te n d e d as a p re lim in a ry a tte m p t a t s c ie n tific a ss e ssm e n t o f th e m e th o d in g e n e ra l u se in g a m e m a n a g e m e n t of in c re a sin g th e h a re p o p u la tio n by in tro d u c in g new in d iv id u a ls.
T h e in tro d u c tio n of n e w in d iv id u a ls in to p o p u la tio n s liv in g in a g iv en a re a is n o t in its e lf an a rtific ia l p h e n o m e n o n fro m th e n a tu r e p o in t of v iew , since th e c o n tin u ity of a n y p o p u la tio n is o nly p o ssib le by m e a n s of th e c o n sta n t a d d itio n to it of n e w in d iv id u a ls of th e sa m e sp ecies. T h is is e ffe c te d p rim a rily by th e e n try of y o u n g in d iv id u a ls b o rn fro m in d iv id u a ls of th e lo cal p o p u la tio n . It is also k n o w n , h o w e v e r, th a t in te rc h a n g e of a d u lt in d iv id u a ls ta k e s p la c e in v e rte b ra te p o p u la tio n s b y m e a n s of m ig ra tio n a n d th e r e fo re p ro cesses of e n tr y a n d s e ttle m e n t also e x is t (Rail, 1936; Naumov, 1956 Naumov, , 1961 Petrusewicz, 1965 , a n d o th e rs. If th e re fo re th e p h en o m e n o n of n a tu r a l in tro d u c tio n of n e w in d iv id u a ls ta k e s p la c e in n a tu re , e x p e rim e n ta l in tro d u c tio n sh o u ld m a k e it p o ssib le to d e fin e th e fa c to rs g o v e rn in g th e c o u rse of th is p h e n o m e n o n a n d its e ffe c t on th e p o p u la tio n . I t w o u ld th e re fo re a p p e a r u se fu l to p re s e n t som e of th e o p in io n s h e ld on th is su b je c t.
T h e e n tr y of n ew in d iv id u a ls e v o k es th e re a c tio n of re s is ta n c e on th e p a r t of th e p o p u la tio n , w h ic h m a y p ro v e d is a d v a n ta g e o u s to th e m n o t o nly d ire c tly in th e p h y sic a l sen se, e.g. as th e r e s u lt of in te n siv e fig h tin g in w h ic h th e n e w c o m e rs lose ) b u t also on a c c o u n t of th e fa c t th a t th e s e a n im a ls m a y be su b je c te d to m o re p o w e rfu l an d la s tin g e ffe c ts of stre ss (Christian, 1960) . Soldatova (1962) d ra w s a tte n tio n to th e re s u lts of re s is ta n c e fro m th e p o p u la tio n to w a rd s n e w c o m e rs in h e r d isc u ssio n of th e w ay in w h ic h Citellus pygm aeus (Pallas, 1778) o ccu pie s an a re a in cases of h ig h p o p u la tio n d e n sity of th is sp ecies. Adamczyk & Ryszkowski (1965) also d e m o n s tra te d th a t a g r e a te r p e rc e n ta g e of in d iv id u a ls in tro d u c e d in to a n e m p ty a re a s e ttle th e r e th a n th o s e in tro d u c e d in to a n a re a o ccu p ied by a p o p u la tio n of th e sa m e species. T h e y also sh o w e d th a t in d iv id u a ls in tro d u c e d in to an o ccu p ied a r e a d is a p p e a r fro m it m o re q u ic k ly th a n fro m a n e m p ty a re a , a n d also th a t in th e f ir s t case th e y d is a p p e a r e a rlie r th a n lo c a l in d iv id u a ls. It m u s t h o w e v e r be a d d e d th a t it is d iffic u lt to sa y w h e th e r su c h a s itu a tio n is ty p ic a l. Andrze jewski (1963) in e x a m in in g th e p ro c e sse s of in co m in g , s e ttle m e n t a n d d is a p p e a ra n c e of sm a ll ro d e n ts, fo u n d th a t th e n u m b e r of a n im a ls e n te rin g an d s e ttlin g is in p ro p o rtio n to th e n u m b e r of re s id e n t a n im a ls. T h is s itu a tio n of c o u rse in v o lv e s f u r th e r co n se q u en c es to th e in d iv id u a ls in tro duced. Andrzejewski et al. (1963) d ra w a tte n tio n to th e h ig h m o r ta lity r a t e of in tro d u c e d in d iv id u a ls, as d id Adamczyk & Ryszkowski (1965) w h o also sh o w ed th a t in tro d u c e d a n im a ls a r e c h a ra c te ris e d by s m a lle r re p ro d u c tiv ity , c o n sid e ra b le a c tiv ity a n d a le s se r d e g re e of a tta c h m e n t to a g iv en p lace . T h is la tte r c h a ra c te ris tic p o in ts to th e te n d e n c y of in tro d u c e d a n im a ls to m ig ra tio n a n d in th is co n n ectio n it m u s t be re m e m b e re d th a t th e g e n e ra lly u n fa v o u ra b le s itu a tio n of a m ig ra n t a n d its re d u c e d c h a n c e s of s u r v iv a l as th e r e s u lt of p o o re r k n o w led g e of th e a re a , g r e a te r e x p o su re to p re d a to rs etc. a re w e ll k n o w n (Andrze jewski & Wrocławek, 1961; Petrusewicz, 1965) . A n drzejewski et al. (1963) sh o w e d th a t in tro d u c e d in d iv id u a ls w h ic h su cc e e d e d in in te g ra tin g th e m se lv e s w ith th e lo cal p o p u la tio n occupy th e lo w e st p la c e s in th e social h ie r a rc h y of th e p o p u la tio n . A ll th is of c o u rs e a p p lie s fo r as lo n g as th e in d iv id u a l co n tin u e s to re ta in th e c h a ra c te r of an in tro d u c e d in d iv id u a l. A fte r a c e rta in tim e th e in tro d u c e d in d iv id u a l b eco m e s in te g ra te d w ith th e p o p u la tio n an d it is th e n th a t its a d v a n c e w ith in th e so c ia l s tru c tu r e of th e p o p u la tio n b ecom es p o ssib le (Wałkowa, 1964) .
A tte n tio n m u s t n e x t be d ra w n to th e d ire c tio n s in w h ich in tro d u c tio n m a y a ffe c t a p o p u la tio n into w h ic h it ta k e s p la c e . T h is p ro b le m is d ire c tly c o n n e c te d w ith a q u e stio n of c o n sid e ra b le econom ic im p o rta n c e to g am e m a n a g e m e n t, th a t is, in c re a se in p o p u la tio n n u m b e rs fo rm in g th e re s u lt of m a n 's in te n tio n a l e ffo rts.
In p o p u la tio n s in w h ic h ch an g es in th e co m p o sitio n of in d iv id u a ls a re of d e fin e d in te n s ity a n d th u s in w h ic h th e r e is a c e rta in c o n sta n t o r o nly s lig h tly v a ria b le le v e l of in te rc h a n g e b e tw e e n in d iv id u a ls, it w o u ld seem th a t th e eco lo g ical o rg a n is a tio n is also of a re la tiv e s ta b le c h a ra c te r. T h is sta b ility m a y b e d is tu rb e d by a c h a n g e in in te n s ity of in te rc h a n g e b e tw e e n in d iv id u a ls in th e p o p u la tio n , ca u sin g as a r e s u lt re c o n s tru c tio n of th e p o p u la tio n o rg a n isa tio n a n d in c o n seq u en ce, v a ria tio n s in p o p u la tio n n u m b e rs. A c h a n g e in th e in te n sity of in d iv id u a l in te r ch an g e m a y also ev o k e in th e p o p u la tio n th e p h en o m e n o n of c o n se rv a tiv e c o u n te r a c tio n to th e c h a n g es in th e e x is tin g o rg a n isa tio n .
W hen co n sid e rin g in tro d u c tio n p ro b le m s fro m th is a sp e c t it m u s t be e m p h a sise d t h a t th e e ffe c t of in tro d u c tio n on a lo ca l p o p u la tio n m ay be e x p re s se d n o t only by an im m e d ia te in c re a se in th e n u m b e rs of th is p o p u la tio n to th e e x te n t of th e n u m b e r of in d iv id u a ls in tro d u c e d or by th e ir re p ro d u c tio n d u rin g th e p erio d d ire c tly s u b s e q u e n t to in tro d u c tio n . T h is la tte r , in th e lig h t of th e stu d ie s m ad e by Adamczyk & Ryszkowski (1965) w o u ld in fa c t a p p e a r to be of v e ry little im p o rta n c e in c e rta in cases, p a r tic u la r ly w h e n in tro d u c tio n ta k e s p la c e in to a re a s a lr e a d y o ccu p ie d by a p o p u la tio n of th e sa m e species. In tro d u c tio n m a y also h a v e a n in d u c in g e ffe c t on v a ria tio n s in n u m b e rs of th e lo c a l p o p u la tio n as th e re s u lt of d is tu rb in g its p o p u la tio n s tr u c tu r e (Petrusewicz, 1963) . I t w o u ld n o t a p p e a r, h o w e v e r, th a t su c h d is tu rb a n c e is la s tin g in ch aracter,, sin ce as sh o w n by th e in v e s tig a tio n m a d e by Andrzejewski et al. (1963) a fte r a c e rta in tim e th e in tro d u c e d in d iv id u a ls occupy th e lo w e st p la c e s in th e h ie r a rc h ic s tr u c tu r e of th e p o p u la tio n w h ile th e b asic sy stem of re la tio n s b e tw e e n lo c a l in d iv id u a ls d e te r m in in g th a t s tr u c tu r e , re m a in s u n c h a n g e d . It is p o ssib le h o w e v e r th a t th e in tr o d u c tio n of a su ffic ie n tly la rg e g ro u p of in d iv id u a ls is c a p a b le of c a u sin g th e th re s h o ld of th e p o p u la tio n 's re s is ta n c e to a c h an g e in its o rg a n isa tio n to be crossed. In su ch cases th is o rg a n isa tio n m a y u n d e rg o fa r -re a c h in g re c o n s tru c tio n or d isso lu tio n , w h ich a s a re s u lt le a d s to th e c re a tio n of a n e w m o d e l of o rg a n is a tio n . S u p p o rt fo r th is h y p o th e sis is p ro v id e d by th e fa c t th a t Andrzejewski et al. (1963) fo u n d a d e c re a s e in th e n u m b e r of fig h ts p e r one in tro d u c e d in d iv id u a l w ith a n in c re a s e in th e ra tio of in tro d u c e d to lo c al in d iv id u a ls in fa v o u r of th e fo rm e r. I t is p o ssib le th a t w ith th e in tro d u c tio n of so la rg e a g ro u p of in d iv id u a ls, in th is c a se also th e ir lo t m ay be d if fe re n t fro m t h a t p re s e n te d p re v io u sly .
T h e ch o ice m a d e of tim e of in tro d u c tio n is also of im p o rta n c e to th e c o u rse ta k e n b y in tro d u c tio n . Petrusewicz (1963) fo u n d th a t in te n s ity o f in c re a se cau sed by in tro d u c tio n m a y v a ry d e p e n d in g on th e p h a se of th e p o p u la tio n 's life a n d its g e n e ra l p re d isp o sitio n to g ro w th a t th e tim e of in tro d u c tio n . Andrze jewski (1963), on th e o th e r h a n d , sh o w e d th a t in te n sity of s e ttle m e n t in re la tio n to th e n u m b e rs of re s id e n t in d iv id u a ls is, in th e c ase of sm a ll fo re s t ro d e n ts , lo w d u rin g th e w in te r m o n th s, th e n in c re a se s to a tta in a p e a k in th e a u tu m n m o n th s.
In g a m e m a n a g e m e n t p ra c tic e in tro d u c tio n of fre s h a n im a ls h a s lo n g sin c e b e en u sed as a b re e d in g p ra c tic e . T h e f ir s t re c o rd s on th is su b je c t r e f e r to p h e a s a n ts in tro d u c e d fo r g a m e p u rp o s e s by C h a rle m a g n e a b o u t 800 A .D. In th e 16th a n d 17th c e n tu ry re s e ttle m e n t of g a m e w a s re la tiv e ly o fte n c a rr ie d o u t, a lth o u g h th is a p p lie d only to th e »noble« sp ecies -E u ro p e a n bison,, e lk , fa llo w d e e r, w ild g o a t, bear,, w ild cat, b e a v e r (Bieger, 1941; Niethammer, 1963) . T h is m e th o d b e c a m e com m on p ra c tic e in th e 19th c e n tu ry , p a r tic u la r ly in re la tio n to re d d e e r, p h e a s a n ts a n d h a re s (Thun gen, 1911; Bieger, 1941; Niethammer, 1963) , a n d w h a t is m o re it is still h e ld to be h ig h ly e ffe c tiv e . M an y a u th o r s e x p re s s th e ir co n v ictio n as to its e ffe c tiv e n e ss in re la tio n to th e h a r e (Thun g en, 1911; Bieger, 1941; Berger, 1944 ; K o k e ś, 1948; Szczepkowski, 1951; B u dzyński, 1953; Tilgner, 1954a; Szederjei, 1958 a n d o th e rs). I t is p e rh a p s w o rth y of n o te t h a t th is c o n v ictio n g e n e ra lly sh a re d by p r a c tic a l sp o rtm e n h a s re s u lte d in s e v e ra l h u n d re d th o u s a n d h a re s b e in g in tro d u c e d in E u ro p e e v e ry y e a r, a t g re a t expense,, b u t th e sc ie n tific b a sis of th e s e o p e ra tio n s is v e ry sh a k y .
II. D E S C R IP T IO N O F T H E S T U D Y A R E A
T h re e a re a s w ith d iffe re n t h a b ita t c o n d itio n s a n d d if fe re n t d e n sity of th e lo ca l p o p u la tio n w e re cho sen fo r th e p u rp o s e s of th e s e stu d ie s. T h e p rin c ip le o b se rv e d w as th a t p o o re r h a b ita t c o n d itio n s o c c u rre d to g e th e r w ith a d e c re a s e in p o p u la tio n d e n sity . P o p u la tio n n u m b e rs a n d h a b ita t c o n d itio n s w e re a rr a n g e d in th is g ra d ie n t in o rd e r to fa c ilita te a n a ly s is of th e e ffe c t of th e s e tw o fa c to rs on th e c o u rse of in tro d u c tio n .
T h e a re a s ch o sen w e re th r e e g a m e a re a s : (1) »B rody«, in th e N ow y T o m y śl d is tric t of th e P o z n a ń p ro v in c e , 6 .947 h a in a re a , (2) »L u to m « , in th e M ięd zy ch ó d d is tric t of th e P o z n a ń p ro v in c e , 7.535 h a in a re a , (3) »S o k ó łk a« , in th e S o k ó łk a d is tric t of th e B ia ły sto k p ro v in c e , 28.960 h a in a re a ( Fig. 1-3) .
D e ta ils of th e soil c o n d itio n s of th e s e a re a s w e re g iv en in th e stu d ie s b y Lencewicz & Kondracki (1952), Krygowski (1961) a n d th e I n s titu te of S o il Science, C u ltiv a tio n a n d F e rtiliz a tio n (1961). T h e b a sic a g r ic u ltu r a l c h a ra c te ris tic s can b e su m m e d u p as fo llo w s:
C u ltiv a te d soils of I I -IV b o n ita tio n class p re d o m in a te in th e B ro d y a re a , b elo n g in g m a in ly to la rg e fa rm s , in te n siv e ly c u ltiv a te d a n d on a re la tiv e ly h ig h le v e l of a g ro -te c h n ic a l o p e ra tio n s. C ro p s of th e w h e a t-b e e t ty p e .
Soils of th e I I I -IV b o n ita tio n c lass p re d o m in a te in th e L u to m d is tric t, th e g re a t m a jo rity b e in g p r iv a te fa rm s of m e d iu m size. A sm a ll p a r t of th e a re a co n sists of w a s te la n d an d d e g ra d e d p a s tu re (a b o u t 2%>). T h e a r e a is m o d e ra te ly in te n siv e ly c u ltiv a te d , th e a g ro te c h n ic a l o p e ra tio n s on th e w h o le th o ro u g h . C ro p s of th e ry e -p o ta to ty p e.
Soils of th e I I I -IV b o n ita tio n c lass p re d o m in a te in th e S o k ó łk a a re a , w h ic h co n sists a lm o st e n tire ly of s m a ll p r iv a te fa rm s. W a ste la n d a n d d e g ra d e d p a s tu r e occu p ies a c o n sid e ra b le p a r t (a b o u t 23%) o f th e a re a . C u ltiv a tio n is n o t v e ry in te n siv e , a g ro te c h n ic a l o p e ra tio n s so m e w h a t p rim itiv e . C ro p s of th e r y e -p o ta to ty p e.
III. M E T H O D S A N D M A T E R IA L
T h e stu d ie s c o n siste d of th r e e m a in sta g e s: (1) p r e -e x p e r im e n ta l in sp e c tio n , (2) in tro d u c tio n a n d (3) in sp e c tio n a f te r in tro d u c tio n .
(1) R o u tes w e re m a rk e d o u t ( Fig. 1-3) in th e f i r s t sta g e , a lo n g w h ic h an e s ti m a te w as tw ic e m a d e of lo ca l p o p u la tio n n u m b e rs , u sin g th e a ss e ssm e n t b e lt m e th o d , d u rin g th e la s t 70 d a y s b e fo re in tro d u c tio n . C e rta in m o d ific a tio n s w e re m a d e to th e a sse ssm e n t b e lt m e th o d (Jezierski & Pielowski, 1958 ; P i elowski, 1966), as th e re s u lt of e x p e rie n c e g a in e d o v e r th e p e rio d of s e v e ra l y e a rs of m a k in g stu d ie s, a n d also th e m e th o d ic a l re q u ire m e n ts of th e stu d ie s d e sc rib e d . B elt a s s e s s m e n t w as c a rrie d o u t in th e fo llo w in g w ay . F o u r p e o p le (an asse sso r + 3 a s s is ta n ts ) w a lk e d alo n g a b e lt 50 m w id e in su ch a w a y t h a t th e tw o p eo p le on th e o u ts id e m a rk e d o u t th e b re a d th of th e b e lt a n d th e o th e r tw o w a lk e d F ig. l. P la n of th e B ro d y e x p e rim e n ta l a re a . F ig . 2. P la n of th e L u to m e x p e rim e n ta l a re a . b e tw e e n th e m a t ev en in te rv a ls of a b o u t 16.5 m . T h e a sse sso r re c o rd e d in h is r e p o r t a ll th e h a re s s ta rte d up, k e e p in g th o se s ta r tin g u p fro m th e b e lt a n d th o se fro m o u ts id e th e b e lt s e p a ra te . T h e fo llo w in g d e ta ils w e re n o te d fo r e ac h h a re : e x a c t tim e a t w h ic h it s ta rte d up, d is ta n c e fro m th e lin e of a ss e sso rs a n d k in d of cro p fro m w h ic h it s ta rte d up. By m u ltip ly in g th e le n g th of th e b e lt by its b r e a d th an a r e a is o b ta in e d to w h ic h th e h a re s o b se rv e d in th e b e lt c an b e r e la te d a n d th e d e n s ity p e r u n it of a r e a c a lc u la te d . B e lt a ss e ssm e n t w as u se d o nly fro m S e p te m b e r to A p ril, as d u rin g th e re m a in in g m o n th s th e cro p s m a k e it im p o ssib le to u se th is m e th o d .
It w as sh o w n in th e stu d ie s by Pielowski (1966) a n d Jezierski (in p r e p a ra tio n ) th a t b e lt a ss e ssm e n t e x h ib its a te n d e n c y to re g is te r in g a la r g e r n u m b e r of h a re s d u rin g th e w in te r m o n th s, D e c e m b e r, J a n u a r y , F e b ru a r y a n d so m e tim e s F ig . 3. P la n of th e S o k ó łk a e x p e rim e n ta l a re a .
M a rc h -th a n in th e a u tu m n a n d sp rin g m o n th s (cf. also F ig. 4). T h e se a u th o rs a tte m p te d to e v a lu a te th js p h en o m e n o n , p o in tin g o u t th e p o ss ib ility th a t th e im p e rfe c tio n of th e m e th o d its e lf m a y e x e rt so m e in flu e n c e -as m a y a lso th e fa c t th a t h a re s a r e less sh y w h e n o c c u rrin g in field s of so m e crops,, th e se a so n a l m ig ra tio n s w ith in th e p o p u la tio n 's h o m e -ra n g e to p lace s w h ic h of n e c e ss ity w e re n o t in c lu d e d in th e a sse ssm e n t b e lt (lo w er h e ad in a u tu m n ) -a n d th e w in te r m o r ta lity of th e b asic sto ck of th e p o p u la tio n (low er h e a d in sp rin g ). W ith o u t e n te rin g in to v e ry d e ta ile d a n a ly s is of th e v a lu e of th is m e th o d fo r th e p u rp o s e of e s tim a tin g th e a c tu a l h a r e p o p u la tio n n u m b e rs, it w o u ld a p p e a r th a t th is m e th o d is su ffic ie n tly re lia b le fo r c o m p a rin g th e le v els o f p o p u la tio n n u m b e rs. T h e re a r e u n fo r tu n a te ly no o th e r m e th o d s by m e an s of w h ic h in fo rm a tio n on v a ria tio n s in h a r e p o p u la tio n n u m b e rs c an be o b ta in e d u n d e r fie ld co n d itio n s.
In th e case of th e B ro d y a n d L u to m a re a s d a ta on a g e a n d se x s tr u c tu r e of th e p o p u la tio n w e re co llected im m e d ia te 
T h e seco n d sta g e c o v e re d th e re le a s e of h a re s in to th e v a rio u s a re a s . T h e h a re s in te n d e d fo r in tro d u c tio n w e re o b ta in e d by o rd in a ry c a p tu re s m a d e in o th e r a re a s . B e fo re th e ir in tro d u c tio n th e y w e re e x a m in e d to a s c e rta in age an d sex s t r u c tu r e a n d m a rk e d by d o c k in g one th ir d of th e rig h t e a r a n d rin g in g th e e a r w ith a c o n se c u tiv e n u m b e r. T h e se x of th e h a re s w as e s ta b lis h e d by e x a m in in g th e e x te r n a l g e n ita lia , an d th e age by th e classic Stroh m e th o d (1931). R ec en tly th is m e th o d h a s been so m e w h a t c ritic ise d (Bujalska, Caboń-Raczyńska & Raczyński, 1965), b u t th e r e is a t p re s e n t no o th e r m o re re lia b le m e th o d by m e a n s of w h ic h la rg e n u m b e rs of liv e h a re s can be e x a m in e d u n d e r field' c o n d itio n s.
(3) T h e th ir d sta g e b eg an on th e 5th d ay a fte r in tro d u c tio n , by c a rry in g o u t b e lt a s s e s s m e n t ev e ry 14 d ay s on th e sa m e b e lts as b e fo re in tro d u c tio n an d by u sin g th e s a m e m e th o d . A 10X m a g n ify in g fie ld -g la ss w a s u sed to a s c e rta in w h e th e r th e h a re s b elo n g ed to th e lo ca l p o p u la tio n or w a s one of th e in tro d u c e d a n im a ls . It w as fo u n d th a t th is g lass w a s su ffic ie n t to d is tin g u ish m a rk e d fro m u n m a r k e d h a re s a t d is ta n c e u p to 400 m .
In o rd e r to e sta b lish th e p e rc e n ta g e of d iffe re n t cro p s c o v e rin g th e s tu d y a re a s w e a lso c a rr ie d out c h ro n o m e try of th e cro p s. O n e of th e a sse sso rs re c o rd e d each c h a n g e in th e k in d of cro p th ro u g h w h ic h th e a sse ssin g g ro u p p a sse d , w ith e x a c t tim in g (w ith a c c u ra c y up to V* of a m in u te). D iffe re n c e s in th e le n g th a n d a r e a of a s s e ssm e n t b e lts in th e B ro d y a re a d u e to th e fa c t th a t th e in itia l e s tim a te of n u m b e rs w as m a d e u sin g tw o b e lts, b u t o b s e rv a tio n s w e re m a d e on th r e e b e lts a f te r in tro d u c tio n .
IV . R E S U L T S 1. N u m b e rs of th e L o cal P o p u la tio n
The relative density of local populations was defined by averages for the whole study period. The density of hares in the Lutom area -23 hares per 100 ha -was approxim ately twice, and in the Brody area -48 hares per 100 ha -four times greater than in the Sokółka area -11 hares per 100 ha. These differences are statistically significant. This was checked by the t Student test for significance of differences in two independent means.
The hare populations in the study area did not exhibit m arked differences in num bers over the whole period during which m aterial was collected, which would seem to form evidence of their considerable stability, which even the introduction carried out was incapable of disturbing (Fig. 4) . The absence of variations in num bers observed 280 days after introduction, that is, after the reproduction period of the resident populations, is particularly noteworthy.
S ettlem en t of Introduced H ares
The percentage of marked hares in the total num ber of hares enco untered during assessment was determined, taking into consideration jointly the hares encountered w ithin the assessment belt and outside it. Despite the fact th at the hares' reaction to general assessment conditions m ay differ on different days (Fig. 4) it was assumed that the reaction of introduced and local hares should be the same on the same day. This was checked by comparing the shyness of introduced and local hares statistically (%2). No statistically significant differences were found in this respect between Brody and Sokółka, but at Lutom the introduced hares proved shyer than the local ones (the ratio of all encountered hares to those starting up at a distance of less than 50 m was 2.9 for the local hares and 4.2 for the introduced). This makes it possible for assessment to register a slightly larger num ber of introduced hares than was in fact really the case in the area. At a distance of about 100 m, however, these relations are balanced. For practical purposes this can be ignored, assuming th a t the chances of starting up introduced and local hares are particularly in view of the absence of variations in the density identical. In this connection the ratio of introduced to local hares expressed in percentages should define sufficiently accurately the chan ges observed in the num ber of introduced hares (Fig. 5) , of the po pulations examined, and thus invariability of the basis for calculating the relations in question.
Analysis of the m aterial collected (Tab. 4) was divided into two parts. The first of these covered the period from the time the hares were introduced up to the end of April (89th day at Brody and 75th at L u tom and Sokółka), the second -from May to the end of November (280 days after introduction). It was anticipated that during the initial period after introduction the population situation of the introduced hares might be specific and different from th at of the local hares. The m aterial collected indicates that the phenomenon under discussion takes a m arkedly different course in the Brody area on one hand and at Lutom and Sokółka on the other. Differences were examined to see w hether they were statistically significant by means of the z 2 statistics. The phenomenon of disappearance from the area of introduced hares was observed on the 33rd day after introduction at Brody. Continued decrease of these hares was found on the 47th day also. The remaining days did not reveal significant differences in the num bers of introduced hares. At Lutom and Sokółka significant differences were found in the percentage of introduced hares during the first 75 days. It was found by means of the simple regression test that the difference in the course of this phenomenon is statistically significant.
The above findings lead to the assumption th at the hares introduced at Brody encountered conditions decidedly different from those in the Lutom and Sokółka area. It is a characteristic fact there that m aterial obtained from these last two areas does not even exhibit changes in numbers (losses) due to natural m ortality, which at this period should be expected to be at least 6-10% (Andrzejewski & Jezierski, 1966) .
The second part of the m aterial was treated somewhat differently on account of the long interval (about 200 days). As there were no signi ficant differences in the num ber of hares introduced at Lutom and So kółka on successive days, calculation was made of the mean density per 100 ha for the first 75 days after introduction, next comparing it with the density on the 280th day after releasing the animals, which gave the decrease in the num ber of introduced hares during the study period. This was 89% for Lutom and 68% for Sokółka.
The m aterial presented above shows that hares introduced into po pulations with different degrees of density disappear from these po pulations at different rates. An attem pt was made at analysing this question in yet another way. The num ber of hares intended for introd uction was divided by the size of the settled area and multiplied by 100. The mean num ber of introduced hares per 100 ha on the day of introd uction was obtained in this way. It was assumed th at these hares cover the area allocated for introduction evenly. The index obtained was term ed »introduction measure«. Using the formula in which: x -mean num ber of hares per 100 ha, p -percentage of introduced hares enco untered on the assessment belts, calculation was next made of the mean num bers of introduced hares per 100 ha observed on the different days of assessment (Table 5) . Comparison of the introduction measure with the mean densities of introduced hares on different assessment days perm its of concluding that the disappearance of introduced hares took place very quickly at Brody, whereas such hares remained for a long time in the settled area at Lutom and Sokółka. At Brody the introduced hares appear to occupy, immediately after introduction, an area greater than that allocated for settlem ent (the introduction measure is throughout greater than the means from the different assessment days).
In the Lutom and Sokółka districts the introduced hares do not spread over the whole area for the first 75 days. In the case of these last two areas it is not until the 280th day after introduction that the data show the inrtoduced hares to have gone beyond the lim its of the settled area, and that to differing degrees. This analysis of course only points to tendencies in this process. M any factors influencing occupation of the area by hares such as, for instance, m ortality or evenness of dispersal, have not been taken into account in it.
T able 5.
In tro d u c tio n m e a s u re (I. M.) a n d d e n sity o f in tro d u c e d h a re s p e r 100 h a, c a lc u la te d fo r d if fe re n t d a y s of a ss e ssm e n t. Control shoots were also made in which the percentage of introduced hares was defined in relation to the total num ber of hares shot (Table 6) . A ttention m ust be draw n to two things here. In the first place there is the absence of any significant difference between the above data and m aterial collected at approxim ately the same time by means of belt assessment. In the second there is the absence of introduced hares in the m aterial shot at Brody and Lutom in the th ird year after introduction, although a certain percentage of such hares remained at Sokółka. It would appear that the general characteristics of this picture form a logi cal continuity of the results obtained during the first year of belt assessment.
The methods used did not perm it of evaluating the disappearance of introduced hares during the period from May to August. As there were no significant differences between the num bers of introduced hares at Lutom and Sokółka estimated for the first 75 days after introduction, it is impossible to determine accurately the rate at which hares dis appeared from these areas. As the latter are, however, characterised by unevenness of the disappearance rate of introduced hares an attem pt was made at calculating what part of these individuals remained in each of the study areas.
At Brody the introduced hares began disappearing about one month after they w ere released there, and this continued for approxim ately the following month. A fter this the situation became relatively stable and was subject to slight variations only. During this period about 2/3 of the introduced hares disappeared (assuming that the maximum value established on the 19th day after introduction illustrates the stay there of 100% of introduced hares). Later there is a change of about 1U only of the num bers introduced (Table 4 ).
This situation is completely different in the Sokółka area. No dis appearance of introduced hares was recorded for the first 75 days, and it is not until assessment is made on the 280th day after introduction that data are obtained showing considerable disappearance of introduced hares (extent of disappearance about 2/3).
Lutom occupies an intermediate position between the areas described above. Disappearance of the hares starts at about the same time as at Sokółka, that is, after the first 75-day period. Minimum level was in this case also found on the 280th day after introduction (disappearance -
3/ 5).
The extent described of disappearance of introduced hares of course only forms an attem pt at describing this phenomenon and does not pretend to be exact. One more attem pt at quantitative assessment of disappearance was, however, made in order to verify them. The mean density of hares per 100 ha, extent of the study areas and established percentage of introduced hares, all on the 280th day after introduction, were taken as the basis for calculation ( Table 7) . The results obtained are very close to, and in the case of Brody the same as, those obtained previously. It would also seem that they give an illustration of the course taken by introduction of hares over the course of nearly a year from the start of introduction which is very close to reality. This period completely covers the reproduction period of the resident population taking place soonest after introduction, which in particular is worthy of emphasis in view of the absence found of increase in num bers of these populations. Calculation of the density of introduced hares was made from the m a terial obtained by assessment on the 280th day after introduction and from the results of control captures ( Table 8 ). The same num ber of about 1 introduced hare per 100 ha of settled area was found after about one year from the time of introduction, on each of the study areas. There are no significant differences between the data obtained by assessment and by control captures. It is w orthy of emphasis here th a t data from captures come from a relatively large area covering about 10-15% of the study areas. Comparison of these data with the in tro d uction m easure confirms the previous argum ents as to the total extent of disappearance of introduced hares.
As it was found that the introduced hares disappear from settled areas at different rates, the authors searched for an answer to the question as to w hether there are differences in the population situation of introduced hares disappearing from, or remaining in the area and local hares. Two aspects of this question were analysed -the first was w hether the spatial structure of the hare population takes the form of concentrations and if so, w hether the introduced hares »installed« in concentrations have a different chance of remaining in the area than hares living outside the concentrations. The second was w hether there is a difference between introduced and local hares as regards occupation of different kinds of crops, taking this last as the exponent of habitat attraction. 3 . T e n d e n c y to F o rm C o n c e n tra tio n s Analysis of tendencies to form concentrations in hare populations was made by comparing the distribution of observed frequencies of hares per unit of area with the Poisson distribution (Whitaker, 1914). It was assumed here that the size of unit of area characteristic of the population examined at a defined time, depends on the current density of the population (Tarwid, 1960) .
The length of the assessment belt with a constant and known breadth is the counterpart of its area. It was therefore divided by the num ber of hares encountered on the belt and the size of the section of assessment belt corresponding to the unit of area proper to the given density was
G r o u p U n g r o u p e d G ro u p h a r e s
F ig . 6 . E x a m p le of g ra p h u sed fo r a n a ly s in g th e c o n c e n tra tio n s in th e s p a tia l s tr u c tu r e of h a re s .
obtained. Sections calculated in the way described above were laid off on a chart corresponding to the length of the belt, and points corres ponding to the places in which hares were observed on the belt were m arked on it (Fig. 6) . The num ber of hares present in different units of area were read from this chart and the distribution of observed fre quency compared. Distributions for each day of assessment and jointly for each study area were compared by means of the y} test w ith the Poisson theoretical distribution. Statistically significant differences were found between these distributions, which means th at the distribution in space of the hares takes the form of concentrations (Fig. 7, a-c) . The basic size of the concentration is the num ber of three hares per u nit of area. It is not however impossible th at with very low population density this value m ay be reduced to two (Fig. 7c) .
As the spatial distribution of hares was found to take the form of concentrations, consideration was next given as to w hether the »instal ment« of introduced hares into concentrations causes these individuals to remain in the settled area. Analysis of the m aterial collected shown in Fig. 8 indicates th at with the passage of time an increasingly small c F ig . 7. P o isso n 's d is trib u tio n fo r d is trib u tio n of h a re s in e x p e rim e n ta l a rea s, a -Brody,, b -L u to m , c -S o k ó łk a. num ber of the introduced hares which had remained in the settled area remain in the concentrations. The differences were statistically signifi cant (test t).
H a b ita t -I ts A ttr a c tiv e n e s s a n d
In flu e n c e on S e ttle m e n t
The problem of occupation by introduced hares of more or less attractive places was analysed. For this purpose the percentage of different crops in total area of the study area was grouped into four categories: arable land, w inter corn, waste land together w ith degraded pastures and others. The participation of introduced and local hares for each of the crops was next determirned. Table 9 shows th at different crops are occupied to a different extent by these two categories of hares. At Brody the distribution of local hares in crops was more or less proportionate to the percentage of these groups in the total area of the study area, w ith perhaps a slight preference for crops defined as »others«. At Lutom and Sokółka, on the other hand, local hares clearly prefer the »other« category od crops and avoid waste land and degraded pastures (particularly at Sokółka). The fact th at introduced hares occupy the »other« group of crops in all three areas to a m arkedly lower percentage than local hares indicates that the form er are in a less favourable situation.
.
T able 9.
P e rc e n ta g e of d if f e r e n t k in d s of cro p s in s tu d y a re a s (1), d is trib u tio n of lo c a l (2) a n d in tro d u c e d h a re s (3).
A rea P lo u g h la n d W in te r c o rn W a ste la n d a n The problem was also considered as to how great an effect habitat conditions exert on the disappearance rate of introduced hares. By effect of habitat conditions their direct and not indirect effect on hare popul ations is meant. For the purposes of the present study habitat conditions were examined only from the aspect of the soil, plant cover, w ater rel ations and level of agricultural culture.
There has so far been little documentation on the question of the hare's' habitat requirements, nevertheless m any authors (T h u n g e n, In the Brody district soils prepared for spring cultures and »other crops« which consisted chiefly of perennial green crops (alfalfa), formed a large percentage of the total area, whereas a t Sokółka the percentage of ploughland is lowest, and the percentage of w asteland and degraded pastures high. The most faourable habitat conditions for hares were therefore those at Brody and the least favourable at Sokółka. Lutom occupied an interm ediate position in this respect. It m ay therefore be concluded that the influence of the habitat on the process of the intro duced h are's settlem ent is subordinate to the influence exercised by the local hare populations on this phenomenon. The possibility that the habitat modifies the effect of the local population on introduced in dividuals cannot of course be excluded, but it was impossible to examine this question on the basis of the m aterial available. 5 . E ffe c t of In tro d u c tio n on th e Age a n d S e x S tr u c tu r e of th e P o p u la tio n In order to examine the effect of introduced hares on the local popul ation the variations in sex ratio and age structure were investigated (Table 10 ). The percentage of females in the hare populations at Brody and Lutom exhibit a decreasing trend, although statistically significant deviations from the 1:1 ratio in all three areas were only found for the 1960/61 and 1961/62 periods in the Lutom area. The significance of this deviation was examined by comparing the numbers of females and males obtained in different years with the anticipated num bers obtained from formula np + 3s, where n -total num ber of hares examined, panticipated proportion, s -standard deviation. On the basis of the above m aterial it may be stated th at the introduction of large goups of hares did not affect the sex structure of the population in the three study areas. Some researchers draw attention to the existence of con nections between variations in sex structure and the phase of the po pulation's life and its density (Petrusewicz, 1960 ) and the increase due to the birth of young animals (H e 1 1, 1964) .
The data given on the percentage of young hares (increase per po pulation) and effective increase (increase per each sexually m ature female) show that introduction did not contribute to restriction of the drop of effective increase of young animals. This increase is increasingly sm aller in each successive year, and differences are statistically signi ficant. This is not of course equivalent to saying that the decrease described is due to introduction, especially as the picture obtained (particularly at Brody) is similar to the population structure for the whole of the Poznań province (Jezierski, 1965) . M aterial collected in the Sokółka area, on the other hand, points to a marked rise in the effective increase in the two consecutive years after introduction. U n fortunately the lack of m aterial from the pre-introduction period makes it impossible to make a proper analysis of this phenomenon.
To sum up it may be said th at the introduction of large groups of hares in the Brody and Lutom districts did not cause additional changes T ab le 10.
A ge an d se x s tr u c tu r e of lo c al h a re p o p u la tio n b e fo re (0) a n d a f te r in tro d u c tio n (I, II).
A in the age and sex structures of the local population during the two years following introduction. It would, however, appear th at the age structure of the population at Sokółka underw ent a favourable change.
R eturn Inform ation on In troduced In d ivid u als
A certain num ebr of the ear-tags were returned from shot hares or those which had died and been found (Table 11 ), but the num ber of recoveries was negligible (3.5% from a total num ber of 2.247 released hares). It is of course possible that no retu rn inform ation was obtained in respect of a certain num ber of hares, but in view of the fact th at the rew ard for their return was high, their num ber cannot have been very large. A relatively large num ber of recoveries come from the Lutom district, due to a certain extent to the very intensive shoots carried out in this area. It would seem nevertheless that here also other causes m ust have been involved, especially that the range of returns was less extensive in this area than in others. m ajority of researches dealing w ith these problems. They point to the fact that the entry of new individuals evokes a reaction of resistance on the part of the local population (Soldatova, 1962; Andrzejewski et al., 1963) . There is a greater degree of settlem ent in an em pty area than in an area settled by a population of the same species (Adamczyk & Ryszkowski, 1965) . Reduction of introduced individuals may be due to their increassed m ortality (Adamczyk & Ryszkowski, 1965) or reduced chances of survival during migration (Andrzejewski & Wroclawek, 1961; Petrusewicz, 1965) . Finally some researchers draw attention to the fact th a t the so-called »homing instinct« occurs in many species of animals (F e n j u k & P o pova, 1940; F e n j u k, 1941) expressed in the tendency of such animals to return to the habitat which they had previously been obliged to leave. This phenomenon, well-known in birds, has also been described for some species of small rodents. A description has alsb been given of four cases of introdućed hares returning from places at distances of 250-500 km in a straight line from the areas on which they were originally caught (J ezierski, 1967). Koenen (1956 ) also refers to sim ilar cases. It is ob vious that the »home instinct« may be yet another stim ulus to the creation in introduced individuals of a tendency to leave a settled area.
Despite the general conviction as to the effectiveness of introducing hares, original studies in this field do not show that this operation pro duces (with one exception - Szederjei, 1958; really useful effects (Ullrich, 1940; Pielowski & Wasilewski, 1960; Pie lowski, 1962a) . This is also emphasised by Ernst (1965) in his review of studies on introductions of hares. It is true th at in the in vestigations described by Pielowski & Wasilewski (1960) and Pielowski (1962a) an increase of about 10 hares/100 ha was observed by means of belt assessment in the year following introduction, but the next year, which was characterised by intensive increase of the hare population all over Poland, no increase in population num bers was ob served in the study area. In addition the year following introduction assessment was carried out only during the period from November to February, which in view of the specific properties of the method (P i e-1 o w s k i, 1966) would not appear to supply sufficient m aterial for an accurate estimate of numbers.
The results of the present study differ fundam entally from the m aterial published by Szederjei (1958; who introduced con siderable num bers of hares, then over a period of 5 years obtained 72% of return information from shoots, 55% of such retu rn s coming from places closer than 3 km to the place of release. These results would appear to provide evidence of the very low tendency to m igrate on the part of the hares, the penetration area of which according to some opinions is about 2 km (T h u n g e n, 1911; Ullrich, 1940; Kokes, 1948; Budzyński, 1953) , and according to others as much as 6 km (Szederjei, 1959; Ernst, 1965) in diameter. The results would also appear to point to a very low m ortality rate in the basic stock of less than 6% annually. These results also disagree with the opinion held on the occurence of the phenomenon of migration in vertebrate populations (Kalabukhov & Rajevski, 1935; Rail, 1936; Fenjuk & Po pova, 1940; Ullrich, 1940; Fenjuk, 1941; Naumov, 1956; Andrzejewski, 1963; Odum, 1963; Ernst, 1965; Petrusewicz, 1965 and others) and opinions on the average length of life of hares (Andrzejewski & Jezierski, 1966) . It m ust how ever be emphasised th at Szederjei himself (1959) considers the results of his study as completely specific and expresses the opinion th a t they were caused by the exceptionally favourable habitat con ditions in which he carried out the introduction operation. Ernst (1965) represents a similar point of view.
Both the studies by Szederjei (1958 Szederjei ( , 1959 and Ullrich (1940) show, on the basis of comparable m arked m aterial of local and intro duced hares, that the la tter exhibit a far greater tendency to migration, which agrees w ith the results of the present study and is understandable in view of the results of studies on the »home instinct«.
A ttention m ust however be drawn to yet another aspect of the process reflected in the results under discussion. There is constant interchange of the individuals composing it in each animal population. This finds expression in deaths, births, emigrations and immigrations. H are po pulations into which introductions were made in connection w ith studies are of course also subject to this process, as are m arked individuals (of course excluding births and immigration) from the moment of integra tion w ith the local population, at the norm al rate of intensivity. It is essential to point this out clearly, as the phenomenon decribed of rapid disappearance of introduced hares during the first phase after intro duction is the result of the same, although more energetic, process. The question therefore arises as to when the disappearance of m arked hares ends and the normal disappearance of these individuals integrated in the local population starts, th at is, the process of normal interchange of individuals in a population.
At Brody the first phase lasted from one month to six weeks, while the second phase did not appear to occur at all. It is difficult to say w hy this was so. It is not impossible th at individuals which, despite the generally known unfavourable situation of introduced animals, succeed ed in settling in during the first phase, have so strong a tendency to settlem ent that for a long time afer integration they do not take p art in the general exchange of individuals. It is also possible that in very dense populations rotation is generally greatly reduced (Naumov, 1956) or that migrations of individuals within the scope of such ex change are so restricted in distance th a t they were not perceived by means of belt assessment along belts measuring a considerable num ber of kilometers in length.
It unfortunately proved impossible to trace this question in m aterial from Lutom and Sokółka. The whole process of disappearance of intro duced individuals occurred in these areas during a period in which it was impossible to carry out observations. It would however appear th at in these two areas the second phase of the process may play a fairly im portant part. It is difficult to assume on the one hand th at after a long 75 day period of stagnation, disappearance began to take place very rapidly, and on the other, that over a period of approxim ately 280 days the introduced hares did not integrate with the local population, but retained their original character of newcomers.
The mechanism of the disappearance process of introduced hares in the present studies proved impossible to trace. An attem pt can however be made at drawing conclusions as to the course taken by this process. Andrzejewski & Wroclawek (1962) showed th a t settlem ent by forest rodents of an area emptied by captures (gaps) takes place at the expense of part of the migrating population, by prolonging the time the m igrants spend in the capture area. It may therefore be imagined th a t this process took the following course in a hare population. The introduced hares reach areas with three different degrees of local po pulation density. In each of the areas p art of these hares, immediately after release, find themselves in areas occupied by concentrations of individuals from the local population, and p art in areas in which there are either no hares or only single individuals. It may be taken that the local population, and especially that p art of it which currently forms concentrations, opposes the tendency of introduced individuals to settle. This tendency is in any case probably fairly weak (Adamczyk & Ryszkowski, 1965) . The general results of the present studies, and the fact shown by Andrzejewski & Wroclawek (1962) , that m igrants remain longer in an area w ith a population gap, argue in favour of the corectness of such an assumption. Thus a t Brody, where as the result of considerable local population density the introduced hares had little chance of finding themselves in an em pty area, dis appearance of introduced individuals were very great. The reverse situation occurred at Lutom and Sokółka, where low and very low local population density created a situation in which considerable areas were completely free of the local population. As a result both migrations of introduced individuals within the population's home range and dis appearance of introduced hares from the settled area were incomparably less intensive.
Many researchers attrib u te very considerable importance to the sex ratio as affecting the life of a population (Tilgner, 1950; Szczep kowski, 1951; Rieck, 1955; Andrzejewski & Pielowski, 1957; Pucek, 1959; Jezierski, 1965; Petrusewicz, 1965 and others) . There has however been little investigation of this question, particularly in relation to the hare. Some of the researchers express the opinion that sex ratio is 1:1 (Tilgner, 1950; Rieck, 1955; ; Koen e n, 1956; Jezierski, 1959 Jezierski, , 1965 Pielowski, 1961) , and some that it differs from this (Szczepkowski, 1951; Koch, 1954; Hell, 1960 Hell, , 1964 . On the basis of the studies made by Pielowski (1961) and Jezierski (1965) on large am ounts of m aterial and comparison of the studies by Pucek (1959) on Sorex aaneus Linnaeus, 1758, it seems possible to risk the statem ent that although in principle sex ratio in the hare is 1:1, it is subject to periodical changes, varying wifhin limits from 2:1 to 1:2. It should also be emphasised here that Petru sewicz (1959) draw s attention to the variability of the sex ratio depending on the phase of the population's life, and thus of its density. Pucek (1959) attributes the connection w ith variations in numbers to variations in sex ratio and treats them as an expression of regulating phenomena in the population.
Some researchers attrib u te no less importance to the age structure of the population as affecting population life and particularly variations in population num bers (Tilgner, 1954b (Tilgner, , 1957a Rieck, 1956 ; A n drzejewski & Pielowski, 1957; Alle et al., 1958; Jezierski, 1959 Jezierski, , 1965 Pielowski, 1961; Petrov & Dragoev, 1962; Odum, 1963; Hell, 1964; Raczyński, 1964; Bujalska et al., 1965 ; P e trusewicz, 1965 and others). There can surely be no doubt that these two phenomena are connected in a directly causal way.
In the cases exam ined introduction did not have a modifying effect on the populations, and therefore did not affect them in a positive sense. If however we assume th at the effective increase in young found at So kółka is the result of introduction, then it m ust follow that this operat ion produced a definitely favourable effect, since in consequence an in crease in population num bers can be expected. There was, however, no such effect at Brody and Lutom. It may be taken th at this is due to the disappearance of introduced hares from settled areas being too rapid. It is npt fact impossible th at this was also due to introduction coinciding w ith an unfavourable phase in the life of the population, as shown by the constant reduction in effective increase of young. In consequence therefore the operation proved abortive (cf. also Petrusewicz, 1963) .
No variations in numbers of the populations examined were found in any of the areas. Many researchers have pointed to the connection between variations in the num bers of a population and its organisation and structure (Andrzejewski & Wrocławek, 1961 ; Petruse wicz & Petrusewicz, 1963 Petrusewicz, , 1965 . The m aintenance of numbers of the hare populations exam ined on the same level throughout the whole period (including the time after the repro duction period) indicates that introduction was incapable of disturbing the organisational and structural systems of these populations. The dis appearance of introduced hares from concentrations also argues in favour of this conclusion. Only the rise in effective increase of young at Sokółka makes it possible to expect an increase in population num bers.
Despite the fact that introduction has been used for m any years now, the results have been little investigated up to the present. It would seem th at the results described show that the methods of introduction in use so far do not justify expectations of obtaining real benefits for practical game management. It is the method of introducing hares which should be changed, but it is at present difficult to give directions as to how this should be done. Some indication is formed by the results of Andrzejewski' s study (1963) , which showed th a t intensity of settlem ent by small forest rodents varies depending on the time of the year. It is possible th at this also applies to hares, b u t nevertheless elaboration of the proper method of introducing hares necessitates carry ing out appropriate investigations. It is quite certain th at only introduc tions made in areas where the density of local populations is low have any chance of success. It m ust however be emphasised th at the studies described confirm the opinion p u t forw ard by Petrusewicz (1965) , that increase in population numbers should be effected by acting on the organisation and structure of the population.
A ck n ow led gm en ts: I t is m y p le a s a n t d u ty to ta k e th is o p p o rtu n ity of th a n k in g P ro fe s s o r K . Petrusewicz, D. Sc. fo r h is a ss ista n c e in ch o ice o f s u b je c t a n d m e th o d s a n d fo r h is g u id a n c e in c a rr y in g o u t th e w h o le of th e w o rk . I sh o u ld also lik e to th a n k D r. R. Andrzejewski fo r h is c ritic a l re v ie w o f th e ty p e s c rip t a n d D r. eng. W . Dzięciołowski fo r h is c ritic a l re v ie w of q u e s tio n s r e la tin g to soil scien ce. I m u s t also e x p re s s m y g r a titu d e to T. Tarkowski, eng., th e th e n d ir e c to r of th e S ta te S tu d a t P o sad o w o , fo r h is e x c e p tio n a lly h e lp f u 5. Z a ją c e in tro d u k o w a n e z a jm u ją u p ra w y p re f e ro w a n e p rz e z p o p u la c ję m ie js c o w ą w zn aczn ie m n ie js z y m p ro c e n c ie (T a b e la 9).
6. R o zk ład p rz e s trz e n n y z a ję c y w y k a z u je c h a r a k te r sk u p isk o w y , p rz y c z y m p o d sta w o w ą w ie lk o ś c ią s k u p is k a są trz y o so b n ik i n a je d n o s tk ę p o w ie rz c h n i (F ig. 7, a-c). 7 . W m ia rę u p ły w u cz asu od d n ia in tro d u k c ji, co ra z m n ie js z a ilość z aję c y in tr od u k o w a n y c h , p rz e b y w a ją c y c h w te r e n ie z a sie d la n y m , u trz y m u je się w sk u p is k a c h (Fig. 8) .
